Control of the retinal local RAS by the RPE: An interface to systemic RAS activity.
As many other organs, the retina has a local renin-angiotensin-system (RAS). All main elements of the RAS are active in the retina: renin, angiotensinogen, angiotensin-converting enzymes. The functional role of the intraretinal RAS is not fully understood. So far, histological and functional analysis point to a regulation of ganglion cell activity and maybe also of bipolar cell activity, but it is not clear how RAS contributes to retinal signal processing. In contrast to local RAS in other organs, the retinal RAS is clearly separated from the systemic RAS. The angiotensin-2 (AngII)/AngI ratio in the retina is different to that in the plasma. However, it appears that the retinal pigment epithelium (RPE), that forms the outer blood/retina barrier, is a major regulator of the retinal RAS by producing renin. Interestingly, comparable to the kidney, the renin production in the RPE is under control of the angiotensin-2 receptor type-1 (AT1). AT1 localizes to the basolateral membrane of the RPE and faces the blood side of the blood/retina barrier. Increases in systemic AngII reduce renin production in the RPE and therefore decrease the intraretinal RAS activity. The relevance of the local RAS for retinal function remains unclear. Nevertheless, it is of fundamental significance to understand the pathology of systemically induced retinal diseases such as hypertension or diabetes.